Trichostrongylus colubriformis larvae induce necrosis and release of IL33 from intestinal epithelial cells in vitro: implications for gastrointestinal nematode vaccine design.
Gastrointestinal nematodes represent a major production problem for ruminant livestock. Enhancing immunity to gastrointestinal nematodes through vaccination is desirable but mechanistic understanding of initial host responses that facilitate gastrointestinal nematode protective immunity is limited. We hypothesise that gastrointestinal nematode invasion induces mucosal epithelium damage and alarmin (e.g. IL33) release, thereby contributing to initiation of protective gastrointestinal nematode immunity. To test this, an in vitro air-liquid interface human HT-29 epithelial cell-Trichostrongylus colubriformis co-culture system was developed. Exsheathed L3 T. colubriformis exhibited both sinusoidal and burrowing motions in the co-culture system. Burrowing parasites, but not ivermectin-paralysed larvae, induced necrotic death of epithelial cells (annexin V(+)/propidium iodide(+)/caspase 3/7(-)). Microscopy confirmed that larvae consumed labelled necrotic epithelial cell contents. Trichostrongylus colubriformis larvae and their post-exsheathment antigens (excretory/secretory products) significantly induced IL33 mRNA expression in the epithelial cells. Immunoblot confirmed that IL33 was released from epithelial cells due to the damage caused by motile larvae. Exposure of HT-29 cells to alum or Sigma proprietary adjuvants induced significant epithelial cell IL33 mRNA expression without inducing cellular necrosis. Hence, the intracellular contents were not released externally where they might exert alarmin activity and this may limit their ability to trigger a protective anti-gastrointestinal nematode response. We conclude that T. colubriformis motion at the infection site induces intestinal epithelial cell necrosis which facilitates the release of intracellular contents, including IL33, and may be fundamental to the initiation of an appropriate host response to gastrointestinal nematodes. Our co-culture model is useful for studying initial epithelial cell-parasite interactions without conducting expensive animal trials.